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A General Synthesis for Ditungsten Tetracarbdxylates.
Preparation of W-W Quadruple Bonds by Reductive-Elimination (Alkyl
Group Disproportionation) from 1,2-Diethyl Compounds with W-W Triple
Bonds.

The search for compounds containing W-W quadruple bonds, particu-
larly ditungsten tetracarboxylates, is one of the fascinating stories
in the development of the chemistry of compounds containing multiple

bonds between metal atoms.l’2

At this time there are two reports of
the preparation and characterization of WZ(OZCR)A compounds. Sattel-

berger and McLaughlin3 reported in 1981 that reduction of W Cl6(THF)4

2
with 2 equivalents of sodium amalgam in THF at -20° C, followed by
addition of sodium trifluoroacetate (4 equiv) gave, upon work up, w2-
(OZCCF3)6 in 20% yield based on tungsten. More recently Cotton and
Wanga reported a higher yield synthesis (ca. 55% based on W) for the

benzoate, HZ(OZCPh)a.ZTHF, from Na/Hg reduction of WC1, in THF followed

4
by treatment with sodium benzoate. We wish here to report a general
high yield synthesis for W2(020R)4 (MEM) compounds based on reductive
elimination (alkyl group disproportionation) from W=W containing comp-
ounds. |

Hydrocarbon solutions of 1,2-&121!1:2(1‘0&2),‘5 react quickly at room
temperature with acid anhydrides RCOOCOR, where R = Me, Et and t-Bu,
according to equation 1. These reactions appear quantitative when they
are carried out in sealed nmr tubes and followed by lll nmr spectros-
copy. In the absence of oxygen donor solvents, the tetracarboxylatés
are isolated either as weakly ligated polymers [WZ(OZCR)A]n’ where R =

Me or Et6, as shown in Figure 1, or as the RCONMe, adduct w2(02—

2
C—t-Bu)a. Zt-BuCONHez, by crystallization from benzene or hexane. These
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new compounds are bright yellow, crystalline, volatile, air-sensitive
compounds and appear analogous to the two previously reported related

compounds. An extension of eq. 1 to include other R groups seems

obvious.

e o

—
HZEtz(NMez)A + GRCOOCOR

wz(OZCR)‘. + 4RCONMe, + C,H, + C.H

2 276 274

The present finding is of interest and worthy of note because it
reveals that by appropriate synthetic strategy W-W triple bonds can be
converted to W-W quadruple bonds.7 This is the first observation of

this transformation.
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Caption to Figure 1

An ORTEP view of the centrosymmetric W2(02CEt)a molecule showing
the connectivity in the infinite chain [WZ(OZCEt)l&]n' Pertinent dis-

tances (A) and angles (°) (averaged where appropriate), are W-W

AR vt

2.189(1), W-0 = 2.08(2), W---0 = 2.665(4), W-W-0 = 91(1), W-W---0

161.6(1).°
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